The diacyllipid phosphoramidite was synthesized in two steps following the protocol of our previous report. 1 All oligonucleotide sequences were synthesized using an ABI 3400 DNA synthesizer (Applied Biosystems, Foster City, CA, USA) on a 1.0 micromole scale. Lipophilic phosphoramidites dissolved in dichloromethane were coupled onto the 5' ends of the oligonucleotides. After synthesis, oligonucleotides were deprotected and cleaved from the corresponding controlled pore glass (CPG) according to reagent instructions. Then, all oligonucleotides were precipitated by adding 3 M NaCl (1/10 volume) and cold ethanol (2.5times volume). After having been frozen for 30 min, the precipitated oligonucleotides were collected by centrifugation, dissolved in 0.2 M triethylammonium acetate (TEAA, Glen Research Corp), and then purified by HPLC (ProStar, Varian, Walnut Creek, CA, USA) using acetonitrile and 0.2 M TEAA as the mobile phase. Oligonucleotides with and without diacyllipid were purified using a C4 column 200mm x 4.6mm, Thermo Scientific) and a C18 column (5 µm, 250 mm ×4.6 mm, Alltech), respectively. Finally, these oligonucleotides were S2 quantified by measuring their 260-nm absorption with a UV-vis spectrometer (Cary Bio-300, Varian).
S3
The concentration of the DNA probe was calculated by fitting the detected fluorescence intensity to a standard curve.
Flow Cytometry and Confocal Laser Scanning Microscopy (CLSM) Assay
Flow cytometry was performed on a FACScan cytometer (Accuri C6) by counting 10000 events.
To initiate the DNAzymatic reaction, 20 µL of target metal ion or stimulant at a certain concentration was added to the probe-modified cell mixture. Subsequently, the cells were subjected to flow cytometry at a given time point. The data were processed with FlowJo software. CLSM measurements were conducted on a Leica TCS SP5 confocal microscope (Leica Microsystems) with a 40× oil-immersion objective. The probe-modified cells were treated with target metal ions or stimulants following the same procedure described above. The corresponding signal ratio was calculated by dividing F 1 by F 2 .
S4
A B S11 As shown in Figure S4A , the fluorescence signal increased with increasing Mg 2+ concentration from 0 to 10 mM. Further assays of this Mg-DNAzyme showed that the apparent dissociation constant (K d ) was 0.93 ± 0.13 mM (R 2 = 0.998) and that the observed rate constant (k obs ) for 1 mM Mg 2+ was 0.15 min -1 (R 2 = 0.980). This k obs value was 3 times higher than that of a previous report 2 , mainly due to the enhanced duplex stability resulting from the extended complementary base pairs at the 5'-end of the DNAzyme, which facilitated the formation of the Mg 2+ binding pockets (Table S1 ). In addition, the much weaker signal in response to other metal ions demonstrates the high selectivity of this DNAzyme ( Figure S4B ). We could assume that the fluorescence activation rate of our membrane-anchored sensor at a specific moment during Mg 2+ transport out of the cells equals to the initial rate of fluorescence activation in the case when the sensor was incubated with externally added Mg 2+ , provided the concentration of the added Mg 2+ is the same as that of the transported Mg 2+ . This assumption enables us to calculate the relative instantaneous concentration of transported Mg 2+ at a specific moment by using a calibration curve of initial fluorescence activation rates obtained via incubating the sensor with Mg 2+ of varying concentrations. As shown in Figure 2A , the fluorescence signal increases almost linearly at the initial reaction period up to 12 min. So, we can calculate the initial fluorescence activation rates for different Mg 2+ concentrations using the slopes of the fluorescence activation curves at the initial reaction period and obtain the calibration curve for initial fluorescence activation rate versus Mg 2+ concentration. Assuming the concentrations of Mg 2+ during its transport out of the cells does not vary abruptly (no substantial change in 3 min), the relative instantaneous concentration of transported Mg 2+ at a specific moment can be calculated according to the fluorescence activation rate at this time point with reference to the calibration curve. Meanwhile, we can assume that the number of the anchored DNAzyme is much more than the amount of the released Mg 2+ , which can be verified by the S15 much lower response signal compared with the maximum fluorescence. In this way, the relative instantaneous Mg 2+ concentrations during its cross-membrane transport at different moments are obtained and plotted as a time-dependent profile. This time-dependent concentration profile thus reveal the dynamics of Mg 2+ transport for cells stimulated by α1-adrenoceptor. MTS assay of cells with the diacyllipid-DNA conjugates inserted into the cell membrane.
As the diacyllipid-DNA coverage is relatively small, the impact is limited. The results showed no observable difference of the cellular viability before and after membrane modification, demonstrating that the insertion of the diacyllipid-DNA conjugates into the cell membrane did not affect the cellular proliferation.
